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Problem 
Recognition u BATTERY  
Battery runs out during 
long trip 
u POWER SOCKETS 
It’s hard to find power 
socket to charge devices 
in the airport 
u PRE-CHARGING TIME 
Power bank needs to be 
charged  
(4-5 hours) before use 
u ON THE MOVE 
Need mobility without 
restricted to an area 
u SECURITY SCREENING 
Intensive security check 
u BATTERY TYPE 
Li-ion or Li-Polymer/ No 
loading allowed/ Limitation 
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 Existing Technologies and Rationales for Energy 
Harvesting 
Piezoelectric Transducer Solar-cell Transducer 
Thermoelectric Transducer  Electromagnetic Transducer  
Our Greenovation 
u ENERGY CONVERSION 
Convert kinetic energy 
to electricity 
u CHARGE ON GO 
No charging required 
prior to the trip! 
u RAPID CHARGE 
Quickly Store Energy 
u HASSLE-FREE 
Complied with TSA 
carried-on regulation*	
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No pollution + No heat 
u RECHARGING 
Rapid charge from ordinary wall 
sockets 
u WORLDWIDE RECOGNITION 
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 Experiments on Parts of the ECoST 6.0	
Experiment 1: Measure Output Voltage  
From Different Generators Rotating at 
Different Speeds 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 























1.0! 166.67! -! 9.11! 2.33! -! 4.23!
1.2! 200.00! -! 11.36! 3.21! -! 5.10!
1.4! 233.33! -! 12.40! 4.17! -! 5.77!
1.6! 266.67! -! 13.13! 4.59! -! 6.45!
1.8! 300.00! 0.65! 13.17! 5.33! -! 7.43!
2.0! 333.33! 1.02! 13.20! 6.09! -! 8.11!
2.2! 366.67! 1.30! 13.22! 6.49! -! 8.93!
2.4! 400.00! 1.60! 13.26! 7.18! -! 9.75!
2.6! 433.33! 1.83! 13.23! 7.76! -! 10.63!
2.8! 466.67! 2.10! 13.22! 8.41! -! 11.40!
3.0! 500.00! 2.30! 13.25! 8.89! -! 12.35!
3.2! 533.33! 2.62! 13.21! 9.06! -! 13.02!
3.4! 566.67! 2.90! 13.26! 10.17! -! 13.88!
3.6! 600.00! 3.14! 13.25! 10.51! -! 15.50!
3.8! 633.33! 3.38! 13.23! 11.13! -! 16.13!
4.0! 666.67! 3.63! 13.22! 12.25! -! 16.74!
4.2! 700.00! 3.90! 13.26! 12.38! -! 17.32!
4.4! 733.33! 4.15! 13.22! 13.26! -! 17.93!
4.6! 766.67! 4.42! 13.24! 13.69! -! 18.55!
4.8! 800.00! 4.70! 13.23! 14.33! -! 19.61!
5.0! 833.33! 4.91! 13.23! 15.12! -! 21.03! 8 
 *source: https://en.wikipedia.org/wiki/Preferred_walking_speed 
 
Normal Walking Speed = 1.11 - 1.94 m/s (4.0 - 7.0 km/
h)* Wheel Diameter = 5 centimeters (cm.)  
Therefore the wheel’s circumference = 2πr =   22
7
2 2.5 15.71× × = c
m. 




7.06 60 425= × ≈ RP
M 
     1.94 m/s walking speed  194 12.35
15.71




         Red Generator  
        (24V 1000RPM) 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 
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1.0! 166.67" -" 9.11" 2.33" -" 4.23"
1.2! 200.00" -" 11.36" 3.21" -" 5.10"
1.4! 233.33" -" 12.40" 4.17" -" 5.77"
1.6! 266.67" -" 13.13" 4.59" -" 6.45"
1.8! 300.00" 0.65" 13.17" 5.33" -" 7.43"
2.0! 333.33" 1.02" 13.20" 6.09" -" 8.11"
2.2! 366.67" 1.30" 13.22" 6.49" -" 8.93"
2.4! 400.00" 1.60" 13.26" 7.18" -" 9.75"
2.6! 433.33" 1.83" 13.23" 7.76" -" 10.63"
2.8! 466.67" 2.10" 13.22" 8.41" -" 11.40"
3.0! 500.00" 2.30" 13.25" 8.89" -" 12.35"
3.2! 533.33" 2.62" 13.21" 9.06" -" 13.02"
3.4! 566.67" 2.90" 13.26" 10.17" -" 13.88"
3.6! 600.00" 3.14" 13.25" 10.51" -" 15.50"
3.8! 633.33" 3.38" 13.23" 11.13" -" 16.13"
4.0! 666.67" 3.63" 13.22" 12.25" -" 16.74"
4.2! 700.00" 3.90" 13.26" 12.38" -" 17.32"
4.4! 733.33" 4.15" 13.22" 13.26" -" 17.93"
4.6! 766.67" 4.42" 13.24" 13.69" -" 18.55"
4.8! 800.00" 4.70" 13.23" 14.33" -" 19.61"












































Experiment 2: Measure Minimum Working Voltage 
for USB Charging Circuits 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 




Experiment 3: Measure Shape and Size  
of Different Optimal Supercapacitors 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 























































































































Experiment 4: Measure Voltage Drop Over Time  
from Fully Charged Supercapacitor 
0.85V 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 






























Experiment 5: Measure Storage Capacity (from 100% to 
0%) 
From 3 Versions of the ECoST to Compare with 
Commercial Power Banks 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 

















CHIRO! 6000" 5.1" 1.43" 3303"
Xiaomi	! 10400" 4.95" 1.46" 5562"
Eloop! 13000" 5.14" 1.49" 5938"
Lenmar! 6600" 4.76" 1.73" 3098"
Xiaomi	2.0! 10000" 5.04" 1.88" 7013"
ECoST	4.0! 660" 5.03" 1.43" 660"
ECoST	5.0! 1200" 4.92" 1.46" 1199"
ECoST	6.0! 350" 4.95" 1.06" 320"




























Experiment 6: Measure Walking Distance to 
Charge the ECoST 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 
































































































































Experiment 7: Measure Mobile Phone Maximum 
Percentage Increment From 100% the ECoST 
Capacity 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 
























































70%  30% 0% 
Experiment 8: Measure Dragging Force of 
Luggage vs Luggage with the ECoST 6.0 at 
Same Weight 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 










































































< 5 kg 15%-25% 
>5 kg 0% 
The Final Features of the ECoST 6.0 
u GENERATOR 
Red Generator (24V 1000RPM) 
u WHEELS 
Small (5 cm) Omni Directional 
u SUPERCAPACITOR  
A single 2.85V 3400F Supercapacitor 
u BONUS 
No Li battery!à Green Renewable Energy 
 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 





3 billion airline passengers  
every year and growing ! 
u TARGET GROUP 
48% business travelers  source: world bank data 2016 and us national household travel survey,2013 
 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 


































Experiments on Parts of the ECoST 6.0	
ECoST 6.0 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 
Chulalongkorn University Demonstration Secondary School 
 
Energy Harvesting Part 
Generator & Gear Wheel Size 
Small Size/ High Current/ Natural 
Speed Walking (Experiment 1) 
Smaller Wheel à Faster Rotation 
(Calculation shown on slide 10)  
Utilised Most Energy 
from Storage 






Drop vs Time 
(Experiment 4) 
Connected to Dummy 
Load and Measure 
Total Discharged 
Energy (Experiment 5) 
Charging Circuit Capacitor Size/ Dimension Voltage Drop Total Stored Energy 
24 
Detail Analysis Preferred 
Characteristics and  
Full System Testing 
Mobile Phone Charging Capability 
(Experiment 7) 
Energy Stored from Moving 
Luggage (Experiment 6) 
Charging Capabilities 
Energy Storing Part 
Compare Dragging Force of 
Luggages (Experiment 8) 
25 
โรงเรียนสาธิตจุฬาลงกรณ์มหาวิทยาลัย ฝ่ายมัธยม 
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 The Energy Harvesting Part Shown in 
Blue Experiments #1	
The Energy Storing Part Shown in Purple 
Experiments #2, #3, #4, #5	
#1 Selecting the Best Generator for Our ECoST 6.0 
#2 Selecting the Best USB Charging Circuit for Our ECoST 6.0 
#3 Selecting the Best Supercapacitor Based on Size for Our 
ECoST 6.0 
#4 Selecting the Best Supercapacitor Based on Voltage-Drop for 
Our ECoST 6.0 
#5 Comparing Storage Capacity Between 5 Power Banks and 2 
Versions of the ECoST The overall ECoST system shown in Green with Experiment #6, #7, #8	
#6 Determining the Walking Distance Necessary to Charge Our 
ECoST up by 1%  
#7 Comparing Charging Capability of Fully-Charged ECoST on 
Various Mobile Phones 
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 source: Horizon2020 work programme 2016-2017, EU commission 
 
Technology 
Readiness Levels 
